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[57] ABSTRACT

Disclosed is a rotary magnetic head device for a mag-
netic recording/reproducing apparatus including image
signal transmitters. A dynamic pressure type bearing is
provided on one of a rotary member and a stationary
member, for generating a dynamic pressure to maintain
a gap between the signal transmitters constant.

16 Claims, 4 Drawing Sheets
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ROTARY MAGNETIC HEAD DEVICE FOR
MAGNETIC RECORDING/REPRODUCTION
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a rotary magnetic
head device for a magnetic recording/reproducing ap-
paratus and, more particularly, it relates to a rotary
magnetic head device including a dynamic pressure
type bearing suitable for controlling a gap between
rotary transformers or transmitters. |

2. Related Art Statement

Heretofore, a rotary magnetic head device for a mag-
netic recording/reproducing apparatus has been so
constructed that a rotary shaft of the head device is
supported by two ball bearings and a preliminary pres-
sure 1s applied axially to the ball bearings so as to main-
tain the shaft in position at a high accuracy.

With the above construction, a transmitter is pro-
vided on each of an upper rotatable cylinder and a
lower stationary cylinder of the magnetic rotary head
device, in order to transmit an electric output from the

rotary magnetic head to a stator without causing any

~ contact therebetween. It is necessary to set a gap be-
tween the transmitters constant at a high accuracy.
Generally, the gap is set on the order of several ten
microns. If the gap is too large, the efficiency of the
transmission of the electric signal would be lowered. On
the other hand, if the gap is too small, contact between
the transmitters might occur resulting in variation in the
speed of rotation. )

As disclosed in Japanese Patent Laid-Open No.
56-22215 and Japanese Patent Laid-Open No. 56-20829,
a construction has been proposed in which rotary trans-
mitters are formed in a cylindrical shape so that the
signal transmitting characteristics of the rotary trans-
mitters are not deteriorated even though the accuracy
in the adjustment of the axial positions of the rotary
transmitters is lowered to some extent. In this case,
however, problems arise that the control of the gap
between the transmitters is not easy, because it becomes
necessary to sufficiently control the accuracy of work-
ing and assembling of the rotary transmitters.

OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention is to provide a
rotary magnetic head device which can easily set a gap
between a pair of rotary transformers or transmitters
serving as signal transmitting means, at a high accuracy:.

Another object of the present invention is to provide
a rotary magnetic head device which is high in produc-
tivity. |

In order to achieve the above objects, the present
invention provides a rotary magnetic head device
wherein a dynamic pressure type bearing is provided on
one of a rotatable cylinder assembly and a stationary
cylinder assembly for generating a dynamic pressure to
adjust a gap between a pair of signal transmitters of
signal transmitting means. A floating force generated by
the dynamic pressure type bearing is utilized such that,
when the rotatable cylinder assembly is rotating at a
constant speed, it is held in floating state by virtue of the
tluid force thereby permitting the gap between the sig-
nal transmitters to be automatically kept at a high accu-
racy.

10

15

20

25

30

33

43

50

35

60

65

2

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 11s a longitudinal cross-sectional view showing
an embodiment of a rotary magnetic head device of the
present invention;

FIG. 2 1s an enlarged, longitudinal cross-sectional
view showing a principal portion of the embodiment of
the rotary magnetic head device shown in FIG. 1:

FIG. 3 1s a cross-sectional view taken along the line
HI—-IIT in FIG. 2;

FIG. 4 1s a diagram showing a characteristic curve of
the dynamic pressure type bearing used in the present
invention;

FIG. 51s a view similar to FIG. 2, but showing anther
embodiment of a rotary magnetic head device of the
present invention;

FIG. 6 1s a view similar to FIG. 3, but showing a
modification of the dynamic pressure type bearing; and

FIG. 7 is a longitudinal cross-sectional view showing
a still further embodiment of a rotary magnetic head
device of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of the present invention will be de-
scribed hereinafter with reference to the accompanying
drawings.

FIG. 1 shows an embodiment of a rotary magnetic
head device in accordance with the present invention,
which comprises a rotatable cylinder assembly for ro-
tating a magnetic rotary head 1 and a stationary cylin-
der assembly for supporting the rotatable cylinder as-
sembly. The rotatable cylinder assembly comprises an
upper rotary section S which includes a rotatable upper
cylinder 2 having mounted thereon the magnetic rotary
head 1 and a rotary disc 4 secured to an upper portion
of a rotary shaft 3 and having replaceably mounted
thereon the upper cylinder 2, and a lower rotary section
7 having a rotor magnet 6 secured to a lower portion of
the rotary shaft 3. The upper and lower rotary sections
5 and 7 are assembled in unison with the shaft 3 so as to
be simultaneously rotated. The stationary cylinder as-
sembly includes a lower stationary cylinder 8 located
between the upper and lower rotary sections 5 and 7, a
motor coil 9 disposed facing to the rotor magnet 6
which constitutes the lower rotary section 7, and a
chassis 10 for fixedly supporting the lower cylinder 8
and the motor coil 9. Image signal transmitting means
(rotary transformers) 11 is provided at a location where
the rotary disc 4 of the upper cylinder 2 faces to the
lower cylinder 8. The transmitting means 11 is com-
prised of a rotatable image signal transmitter (rotary
transformer) 11A mounted on the rotary disc 4 and a
non-rotatable image signal transmitter (stator trans-
former) 11B mounted on the lower cylinder 8. A first
dynamic pressure type bearing 12 is provided on an
outer peripheral surface of the rotary shaft 3 facing to
an inner peripheral surface of the lower cylinder 8, for

suppressing the radial movement of the rotary shaft 3. A

second dynamic pressure type bearing 13 of a plane type
1s provided on a portion of the rotary disc 4 which is
located radially inwardly of the transmitter 11A. A
planar bearing portion 14 is formed on a portion of the
lower cylinder 8 which faces to the second dynamic
pressure type bearing 13, to insure that the pressure
generated by the second dynamic pressure type bearing
13 has a predetermined value. The detailed construction
of the planar bearing portion 14, the second dynamic
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pressure type bearing 13 and the signal transmitting
means 11 i1s shown in FIGS. 2 and 3. The second dy-

namic pressure type bearing 13 comprises a plurality of

grooves 13A in the form of an arrow. A liquid serving
as a lubricant, for example, is sealed in a gap between
the second dynamic pressure type bearing 13 and the
planar bearing portion 14.

The operation of the embodiment of the rotary mag-
netic head device of the present invention described
above will be described below.

When the relative velocity v between the rotatable
image signal transmitter 11A and the non-rotatable
image signal transmitter 11B of the signal transmitting
means 11 is zero, the second dynamic pressure type
bearing 13 is substantially brought into contact with the
planar bearing portion 14 (S;=0) by virtue of the
weight F of the upper cylinder 2, the rotary disc 4, the
rotary shaft 3 and the like. As the rotational speed of the
signal transmitting means 11 increases, a dynamic pres-
sure 1s generated at the second dynamic pressure type
bearing 13, so that the gap S increases by the dynamic
pressure, as shown in FIG. 4, and is kept at a constant
value S; at a predetermined rotational speed ni. Ac-
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cordingly, due to the arrangement in which the upper

cylinder 2 is axially movable, a small gap S; can be
automatically formed between the transmitters 11A and
11B of the signal transmitting means 11 by virtue of the
action of the dynamic pressure generated by the second
dynamic pressure type bearing 13. Thus, it is totally
unnecessary to effect adjustment of the gap during as-

~ sembly of the rotary magnetic head device as having

~ been required in a conventional rotary magnetic head
... device.

The illustrated embodiment in which the second dy-
namic pressure type bearing 13 is located radially in-
wardly of the signal transmitting means 11 makes it

possible to reduce a friction loss at the bearing portion
thereby enhancing the efffectiveness. It is, however, not

- necessary to himit the provision of the second dynamic

pressure type bearing 13 at a radially inward location

. with respect to the signal transmitting means 11. Fur-

-ther, it is also possible to make the entire size of the
device compact while the above-described advantage is
obtained, by the arrangement in which the dynamic
pressure type bearing is provided on the planar bearing
portion of the rotary disc 4 (the necessary width may be
2-4 mm).

‘The above-described embodiment is the case where
the amount of floating S; caused by the second dynamic
pressure type bearing 13 is utilized to set the gas Si
required for the transmitting characteristics of the sig-
nal transmitting means 11 or the like. In case, however,
where it is difficult for the gaps S; and S; to have a
predetermined relationship in performance, a stepped
portion 14A may be provided, as shown in FIG. 2, to
adjust the gaps St and S;. The stepped portion 14A may
be formed on the end surface of the rotary disc 4. Fur-
ther, as shown in FIG. 5 which illustrates another em-
bodiment of the present invention, the transmitters 11A
and 11B of the signal transmitting means 11 may be
provided on bearing members 15 and 16, respectively,
which in turn are mounted on the rotary disk 4 and the
lower cylinder 8, respectively, and the second dynamic
pressure type bearing 13 may be provided on the sur-
face of the bearing member 15. In this case, it may be
sufficient if the working accuracy of the stepped por-
tions 15A and 16A are restrained to a required accu-

racy. Further, the gap S; may be adjusted depending
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upon the viscosity of the lubricant, the configuration of
the grooves of the second dynamic pressure type bear-
ing 13, and the like, even if the rotational speed is kept
constant.

Further, the configuration of the grooves of the sec-
ond dynamic pressure type bearing 13 is not limited to
that of the arrow-like grooves 13A shown in FIG. 3, but
spiral-like grooves 13B shown in FIG. 6 may be used.

Although the embodiments of the present invention
have been described as utlizing the signal transmitting
means 11 of a plane type, the present invention may be
applied to signal transmitting means of a journal type.
Specifically, as shown in FIG. 7, a stationary transmit-
ter 70A of signal transmitting means 70 is fixedly
mounted on a stationary shaft 71. Grooves 72 for a
dynamic pressure bearing are formed on the shaft 71 at
both sides of the transmitters 70A. The shaft 71 is sup-
ported by a stationary cylinder 73 in an embeded man-
ner. A rotatable cylinder assembly includes a transmit-
ter 70B of the signal transmitting means 70 and a rotat-
able cylinder 75 having cylindrical portions 74 at both
sides of the transmitter 70B for receiving the bearing
pressure. The rotatable cylinder 75 is rotatable about
the shaft 71 by motor portions 76 and 77. A pressure is
generated at the dynamic pressure type bearing portions
by the rotation of the cylinder 75 so that the cylinder 75
is floated in spaced relation from the shaft 71 thereby
automatically adjusting a gap between the transmitters
70A and 70B of the signal transmitting means 70. Simi-
larly to the embodiment illustrated in FIGS. 1-3,
stepped portions may be provided on the signal trans-
mitting means 70 and the bearing portions or grooves
72.

According to the present invention, since the gap
between the rotary transformers or transmitters is auto-
matically adjusted by the dynamic pressure type bear-

ing, the working accuracy as well as the time or the
adjustment can be largely reduced, while the productiv-
ity is enhanced, to thereby afford superior advantages
both in performance and economy.
What is claimed is:
1. A rotary magnetic head device for a magnetic
recording/reproducing apparatus, comprising:
a rotatable cylinder assembly having a rotary mag-
netic head;
a stationary cylinder assembly;
image signal transmitting means having an image
signal transmitter mounted on one surface of said
rotatable cylinder assembly and an image signal
transmitter mounted on one surface of said station-
ary cylinder assembly which opposes the one sur-
face of said rotatable cylinder assembly; and
a dynamic pressure type bearing means for directly
acting upon the one surface of the rotatable and
stationary cylinder assemblies having the image
signal transmitting means mounted thereon, the
dynamic pressure type bearing means including
grooves provided in one of the one surface of said
rotatable cylinder assembly and the one opposing
surface of said stationary cylinder assembly having
the 1mage signal transmitting means mounted
thereon and cooperating with an opposing surface
provided in the other of the one surface of said
rotatable cylinder assembly and the one opposing
surface of said stationary cylinder assembly having
the 1mage signal transmitting means mounted
thereon, for generating a dynamic pressure when
said rotatable cylinder assembly rotates relative to
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said stationary cylinder assembly so as to maintain
constant a gap between said image signal transmit-
ter of said rotatable cylinder assembly and said
image signal transmitter of said stationary cylinder
assembly.

2. A rotary magnetic head device as defined in claim
1, wherein said dynamic pressure type bearing means is
provided on the one surface of one of said rotatable

cylinder assembly rotatable around a vertical axis and

said. stationary cylinder assembly opposing thereto,
which surface faces to a stepped portion integrally pro-
Jecting from the opposing surface of the other of said
rotatable and stationary cylinder assemblies.

3. A rotary magnetic head device as defined in claim
2, wherein said dynamic pressure type bearing means is
located radially inwardly of said image 51gnal transmit-
ting means.

5

10

15

4. A rotary magnetic head device as defined in claim

1, wherein said dynamic pressure type bearing means is
provided on one of a surface of a bearing member
mounted on said rotatable cylinder assembly rotatable
around a vertical axis and the opposing surface of a
bearing member mounted on said stationary cylinder
assembly facing to said rotatable cylinder assembly.

5. A rotary magnetic head device as defined in claim
4, wherein said dynamic pressure type bearing means is
located radially inwardly of said image signal transmit-
ting means.

6. A rotary magnetic head device as defined in claim
1, wherein said dynamic pressure type bearing means is
provided on a peripheral surface of one of 2 stationary
shaft of said stationary cylinder assembly, said station-
ary shaft being disposed horizontally and a rotary mem-
ber of said rotatable cylinder assembly disposed in op-
posing relationship thereto.

7. A rotary magnetic head device as defined in claim
6, wherein said image signal transmitter mounted on

said stationary shaft of said stationary cylinder assembly
has oppostte sides, and said dynamic pressure type bear-

Ing means includes portions provided on each side of
said image signal transmitter mounted on said stationary
shaft of said stationary cylinder assembly.
8. A rotary magnetic head device as defined in claim
1, wherein said rotatable cylinder assembly is rotatable
about a shaft, and said grooves in said one surface coop-
erate with said one opposing surface so as to enable
generation of the dynamic pressure when said rotatable
cylinder assembly rotates relative to said stationary
cylinder assembly so that said rotatable cylinder assem-
bly moves in a longitudinal direction of the shaft.
9. A magnetic recording/reproducing apparatus
comprising:
a rotary shaft havmg an axis;
a rotatable cylinder mounted for rotation around the
axis of said rotary shaft; |
at least one magnetic head mounted on a penphery of
said rotatable cylinder:
a stationary cylinder having at a center thereof bear-
ing means for supporting said rotary shaft for rota-
tion about the axis thereof;

signal transmitting means including a first image sig-

nal transmitter mounted on one surface of said
rotatable cylinder extending perpendicularly to the
axis of said rotary shaft and a second image signal
transmitter mounted on one surface of said station-
ary cylinder extending perpendicularly to the axis
of said rotary shaft and facing to said one surface of
said rotatable cylinder; and
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dynam1c pressure type bearing means for directly
acting upon the one surface of the rotatable and
stationary cylinders having the signal transmitting
means mounted thereon, the dynamic pressure type
bearing means including a plurality of grooves
provided in the one surface of one of the rotatable
and stationary cylinders having the signal transmit-
ting means mounted thereon and a bearing surface
portion provided in the one opposing surface of the
other of said rotatable and stationary cylinders
having the image signal transmitting means
mounted thereon, said grooves and said bearing
surface portion cooperating with each other to
generate a dynamic pressure during rotation of said
rotatable cylinder relative to said stationary cylin-
der so as to maintain a gap between said first and
second image signal transmitters constant over
substantially an opposing area of said first and sec-
ond image signal transmitters. |
10. A magnetic recording/reproducing apparatus as
defined in claim 9, wherein the axis of said rotary shaft
extends vertically, and said opposing surface has a
stepped portion integrally projecting therefrom to de-
[imit said bearing surface portion.
11. A magnetic recording/reproducing apparatus as

‘defined in claim 10, wherein said dynamic pressure type

bearing means is arranged radially inwardly of said
signal transmitting means.

12. A magnetic recording/reproducing apparatus as
defined in claim 9, wherein the axis of said rotary shaft

extends vertically, said rotatable cylinder has mounted

thereon a bearing member delimiting said surface of said
rotatable cylinder which extends perpendicularly to the
axis of said rotary shaft, and said stationary cylinder has
mounted thereon a bearing member delimiting said
surface of said stationary cylinder which extends per-
pendicularly to the axis of said rotary shaft and which
faces to said surface of said rotatable cylinder.

13. A magnetic recording/reproducing apparatus as
defined in claim 12, wherein said dynamic pressure type
bearing means 18 arranged radially inwardly of said
signal transmitting means.

14. A magnetic recordmg/ reproducing apparatus
comprising:

a stationary shaft having an axis extendmg horizon-

tally;

a rotatable cylinder mounted for rotation about the

“axis of said stationary shaft;

at least one magnetic head mounted on a periphery of

said rotatable cylinder:

signal transmitting means including a first image sig-

nal transmitter mounted on said rotatable cylinder
and a second image signal transmitter mounted on
said stationary shaft for cooperation with said first
Image signal transmitter; and
dynamic pressure type bearing means including a
plurality of grooves provided in one of a peripheral
- surface of said stationary shaft having said second
image signal transmitter mounted thereon and a
surface of said rotatable cylinder having said first
image signal transmitter mounted thereon which
taces to said peripheral surface of said stationary
shaft, and a bearing surface portion provided in the
other of the peripheral surface of said stationary
shaft having said second image signal transmitter
mounted thereon and the facing surface of said
rotatable cylinder having said first image signal
transmitter mounted thereon, said grooves and said
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bearing surface portion cooperating with each which opposes said one surface of said stationary
other to generate a dynamic pressure during rota- cylinder;
tion of said rotatable cylinder relative to said sta- means for supporting said rotatable cylinder for
tionary shaft so as to maintain constant a gap be- movement along said shaft; and
tween said first and second image signal transmit- 5  dynamic pressure type bearing means for directly
ters, said dynamic pressure type bearing means acting upon said one surface of said stationary and
acting directly upon the surfaces having said first rotatable cylinders having said signal transmitting
and second image signal transmitters mounted means mounted thereon, said dynamic pressure
thereon. type bearing means including a plurality of grooves
15. A magnetic recording/reproducing apparatus as 10 provided 1n one of said one surface of said station-
defined in claim 14, wherein said second image signal ary cylinder and said rotatable cylinder having said
transmitter has opposite sides and portions of said dy- signal transmitting means mounted thereon and a
namic pressure type bearing means are respectively bearing surface portion provided in said one oppos-
located on opposite sides of said second image signal ing surface of the other of said stationary and rotat-
transmitter mounted on said stationary shaft. 15 able cylinders having said signal transmitting
16. A recording/reproducing apparatus comprising: means mounted thereon, said grooves and said
a stationary cylinder; bearing surface portion cooperating with each
a shaft; other to generate a dynamic pressure during rota-
a rotatable cylinder disposed in facing relation to said tion of said rotatable cylinder relative to said sta-
stationary cylinder through said shaft; 20 tionary cylinder so as to maintain a gap between
signal transmitting means including a first signal said first and second image signal transmitters con-
transmitter mounted on one surface of said station- stant over substantially an opposing area of said
ary cylinder and a second signal transmitter first and second image signal transmitters.
mounted on one surface of said rotatable cylinder L
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